Rapeseed chloroplast thioredoxin-m. Modulation of the affinity for target proteins.
The stroma of higher plant chloroplasts contains two thioredoxins (Trx) with different specificity for the reduction of protein disulfide bonds. Based upon electrostatic features of domains that participate in the thiol/disulfide exchange, we prepared mutants of rapeseed Trx-m bearing opposite charges at a single position and subsequently analyzed their action on the activation of rapeseed chloroplast fructose 1,6-phosphate (CFBPase). The replacement of Pro-35 with lysine and glutamic residues enhanced and impaired, respectively, the stimulation of CFBPase relative to the wild-type and the P35A mutant. Furthermore, the shielding of electrostatic interactions with high concentrations of KCl greatly increased and concurrently made indistinguishable the affinity of all variants for CFBPase. The capacity to stimulate the enzyme activity likewise was enhanced concertedly by fructose-1,6-bisphosphate and Ca(2+) but, at variance with the action of KCl, remained sensitive to charges in the side chain of mutants. These results were consistent with a mechanism in which intermolecular electrostatic interactions and intramolecular non-covalent interactions control the formation of the non-covalent complex between reduced Trx and oxidized CFBPase and, in so doing, modulate the thiol/disulfide exchange.